Objective: To inform future interventions for advising travelers. Patients and Methods: We prospectively collected data on travelers seen at the Boston Area Travel Medicine Network, a Boston area research collaboration of 5 travel medicine clinics. Data from 15,440 travelers were collected from March 1, 2008, through July 31, 2010. We compared traveler and trip characteristics and differences in demographic characteristics and travel plans across the 5 clinics, including an analysis of pretravel preparations for certain high-risk destinations. Results: More than half of the 15,440 travelers were female (8730 [56.5]), and 72.4% (10,528 of 14,545) were white; the median age was 34 years, and 29.4% of travelers (3077 of 10,483) were seen less than 2 weeks before their departure date. Substantial variation in racial background, purpose of travel, and destination risk existed across the 5 clinics. For example, the proportion of travelers visiting friends and relatives ranged from 7.6% (184 of 2436) to 39.0% (1029 of 2639) (18.7% [2876 of 15,360] overall), and the percentage of travelers to areas with malaria risk ranged from 23.7% (333 of 1403) to 52.0% (1306 of 2512). Although most clinics were likely to have prescribed certain vaccines for highrisk destinations (eg, yellow fever for Ghana travel), there was wide variability in influenza vaccine use for China travel. Conclusion: Substantial differences in clinic populations can occur within a single metropolitan area, highlighting why individual physicians and travel clinics need to understand the specific needs of the travelers they serve in addition to general travel medicine. 1 Pretravel health consultations prepare travelers for safe and healthy travel by providing itinerary-specific education, immunizations, and medications for chemoprophylaxis or self-treatment. These consultations also provide excellent opportunities for updating routine vaccinations. Past studies have found that the depth and quality of pretravel information and interventions are highly variable despite guidelines from the Centers for Disease Control and Prevention (CDC), Infectious Diseases Society of America, and other national and international agencies.
1 Pretravel health consultations prepare travelers for safe and healthy travel by providing itinerary-specific education, immunizations, and medications for chemoprophylaxis or self-treatment. These consultations also provide excellent opportunities for updating routine vaccinations. Past studies have found that the depth and quality of pretravel information and interventions are highly variable despite guidelines from the Centers for Disease Control and Prevention (CDC), Infectious Diseases Society of America, and other national and international agencies. [2] [3] [4] [5] Travelers at increased risk of travel-related infectious diseases include those visiting friends and relatives (VFR travelers), pregnant women, older adults, and individuals with comorbidities including cardiovascular disease, immunocompromised states, and diabetes mellitus. Individuals who travel for longer than 6 months are at greater risk than short-term travelers for persistent and postinfectious diarrhea, malaria, and parasitic infections. 6 These groups warrant greater attention to identify barriers to care and develop targeted strategies for improving travelers' health. Although many studies have described the types and impact of travel-related illness on the health of returning travelers, [6] [7] [8] [9] few have described the characteristics of outgoing travelers and their trips. 10, 11 The Boston Area Travel Medicine Network (BATMN) is a research collaboration of 5 travel medicine clinics in the greater Boston area. To help inform future interventions for traveler preparation, we collected data on travelers seen at BATMN clinics including timing of consultations, traveler characteristics, common destinations, trip characteristics, and differences in traveler demographic characteristics across the 5 clinics.
PATIENTS AND METHODS

Data Collection
Data from 15,440 travelers were collected from March 1, 2008, to July 31, 2010, including traveler demographic characteristics, trip characteristics, medical history, and vaccinations, medications, and travel medicine advice given at the pretravel visit. Demographic information included age, sex, race/ethnicity, country of origin, year of arrival in the United States, parents' countries of origin, and primary language. Trip characteristics included destination countries, departure and return dates, purpose of travel, and type of accommodations. Travel medicine physicians documented advice, but templates used to collect these data differed by clinic. Detailed analyses of pediatric VFR travelers and those with medical comorbidities and immunocompromising conditions have been published previously. 12, 13 Study Sites The BATMN clinics have different traveler populations. Clinics A and B are based at urban teaching hospitals, but Clinic B has a broad patient base that includes a substantial proportion of minorities, recent immigrants, and refugees. Clinic C, at a suburban university-affiliated hospital, serves many multinational corporations whose employees travel frequently. Clinic D, another teaching hospital, has a broad patient population. Clinic E is in Boston's Chinatown at an academic medical center. Clinics B, C, and E provide services for travelers of all ages; Clinic A sees only adults (18 years), and Clinic D sees adults and older children.
Physicians direct each clinic. Staff providing pretravel consultation vary by clinic and include nurses, nurse practitioners, and physicians. The institutional review boards of all sites reviewed and approved the study procedures. The study was approved by the institutional review boards of all participating institutions and of the CDC. A waiver of informed consent was provided, given the minimal risk to participants of having their de-identified data extracted from the medical record.
Data Extraction and Statistical Analyses
Anonymized individual traveler data were extracted from paper medical records for 4 sites and downloaded from electronic medical records from Clinic B. Data from paper records were entered into an electronic database (CSPro, version 4.0; US Census Bureau) and merged with the downloaded electronic medical record data.
Data were analyzed using SAS software, version 9.4 (SAS Institute). We used the c 2 test to compare frequencies and the Wilcoxon rank sum test to compare continuous variables. We report frequencies for categorical demographic variables and median and range or interquartile range (IQR) for continuous demographic variables. The United Nations Statistics Division list of countries and regions was used to categorize geographical regions and subregions.
14 Malaria (total/partial/none) risk destination and yellow fever (YF) risk (classified as holoendemic/partially endemic/none) countries were assigned according to CDC classifications, corresponding to our study period. 15 Countries with typhoid fever risk were categorized as high (>100 annual cases per 100,000 person-years), medium (10-100 annual cases per 100,000 person-years), and low (<10 annual cases per 100,000 person-years) incidence. 16 For purposes of analysis, only total malaria, holoendemic YF, and high typhoid risk countries were considered at-risk destinations. To assess vaccination practices, we selected specific countries at high risk for certain vaccine-preventable diseases (India, typhoid; Ghana, YF; Nigeria, polio; and China, influenza) and then quantified the proportion of travelers who were up-to-date with or received the relevant vaccinations. For the analysis of counseling, missing responses were recorded as not done. 
Major Destinations
The top 10 destinations were India, China, South Africa, Tanzania, Peru, Kenya, Thailand, Vietnam, Costa Rica, and Brazil ( Figure 1 ). Business travelers more commonly visited India and China. The VFR travelers visited, in order of frequency, Vietnam, Brazil, India, Haiti, Kenya, and China. Clinic B had 3 African countries (Nigeria, Kenya, and Ghana) among its top 5 destinations (Table 2) , while Clinic E had a greater proportion of travelers to Asia (India, China, Vietnam, and Thailand).
Traveler and Trip Characteristics Stratified by Purpose of Travel
In all clinics, more women than men traveled for research/education or missionary/ volunteer work (69% vs 31%, P<.001; and 65% vs 35%, P<.001, respectively), whereas more business travelers were male (59%, P<.001) ( Table 3) . Research/education and missionary/volunteer travelers were younger than business travelers (median ages, 22 and 27 years vs 40 years). More VFR travelers were black (P<.001), Asian (P<.001), or Hispanic (P<.001) than white, compared with those traveling for other reasons. Median interval until departure was shortest among VFR and business travelers (19 and 18 days, respectively) and longest for research/education travelers (29 days Antimalarial medications were prescribed for 10,431 travelers, most commonly those traveling to Africa and Asia (Figure 3 ). Atovaquone-proguanil was prescribed for 67.3% (7015), chloroquine for 12.9% (1349), mefloquine for 14.6% (1524), doxycycline for 5.0% (519), and primaquine for 0.2% (24) . Atovaquone-proguanil and chloroquine were the most commonly prescribed antimalarials for travelers to Central and South America/Caribbean/Mexico. Malaria (total/partial/none) risk destination countries were assigned according to Centers for Disease Control and Prevention classifications, corresponding to our study period. Proportions are for countries with total malaria risk.
c
Countries with typhoid risk were categorized as high (>100 annual cases/100,000 person-years), medium (10-100/100,000 person-years), and low risk (<10/100,000 person-years). 
DISCUSSION
We found a wide range of types of travelers and trip characteristics at different travel medicine practices in the greater Boston metropolitan area. Although some clinics provided services mostly to white, English-speaking people traveling for tourism and business, others had more black, Hispanic, Asian, and VFR travelers. These data indicate that substantial differences in clinic populations can occur within a metropolitan area, highlighting that travel clinics need to develop expertise and target pretravel interventions to the travelers they serve. Timing of travel clinic appointments had a direct influence on providing itinerary-specific immunizations. Business and VFR travelers often had appointments 3 weeks or less before travel. Travelers at Clinic C were frequently seen only days before travel and thus, like business and VFR travelers, faced potential constraints for receipt of multidose vaccines such as rabies and Japanese encephalitis, which require 3 to 4 weeks for completion. 17 In contrast, those traveling for research/education or missionary/volunteer work typically were seen with sufficient time to complete these vaccines. Business and VFR travelers, who may experience cumulative risk of travel-associated illness due to repeated travel, may benefit from information about the need for sufficient time pretravel for evaluation, vaccination, and other medical preparations.
18
Business travelers also may need to make frequent short trips and may be able to obtain multidose vaccines in stages in order to complete a vaccine series. 19 Physicians seeing a large number of business travelers could provide educational material to local businesses to encourage clinic visits at least a month before travel. These communications need to emphasize the importance of returning to complete the vaccine series. Building a travel clinic visit into a business traveler's administrative checklist (passport, visa, airplane tickets) could also be an effective strategy.
Traveler's diarrhea has been reported repeatedly to be the most common health problem associated with travel. [7] [8] [9] 20, 21 Despite pretravel advice, TD remains a common ailment and concern. 22 We found that 98.7% (13,397 of 13,580 travelers) of pretravel consultations provided counseling on diarrhea prevention and management, and most travelers received TD self-treatment prescriptions. The main antibiotics recommended for TD are fluoroquinolones and macrolides. Recently, numerous studies have reported the increased acquisition of extended-spectrum b-lactamase and multidrug-resistant Enterobacteriaceae in travelers who have taken antibiotics for TD selftreatment compared with those who did not. [23] [24] [25] Consequently, TD self-treatment has become more challenging. Clinicians must advise travelers of antibiotic-associated medication adverse effects and possible acquisition of drug-resistant organisms but balance this with teaching about appropriate use of TD selftreatment, especially in countries where appropriate treatment and medications may be unavailable. Our results illustrate practices common in 2008 to 2010 and may be useful for comparison as travel medicine specialists and travelers limit use of antibiotics to the treatment of severe TD in the future. Almost one-third of travelers visited countries with malaria risk in at least part of the country. Almost 70% of travelers (7015 of 10,431 [67.3%]) were prescribed atovaquone-proguanil, likely because of its availability and safety profile. It was the most common antimalarial drug prescribed for all regions except Central America/Caribbean, where chloroquine, still effective, accounted for almost half of the prescriptions. More frequent prescription of mefloquine for VFR travelers may reflect cost considerations, trip duration, pediatric traveler volume, destination, traveler preferences, and prior use and familiarity with the drug. Data collected for this study preceded the strengthened and updated US Food and Drug Administration black box warnings about potential long-lasting neurologic adverse effects from mefloquine issued in July 2013, 26 but concerns had been raised in the literature before 2013. 27 Physician and traveler experiences and preferences influence chemoprophylaxis choices, including consideration of insurance coverage, comorbidities, concomitant medications, cost, and medication shortages.
Our findings suggest that vaccination recommendations for and/or uptake by travelers vary widely depending on clinic population. For example, high proportions of travelers from Clinic B went to countries with YF, but YF vaccination rates were relatively low. This may have been due to past YF immunization not documented during the data collection process, despite attempts to incorporate prior vaccination data into the study analysis. Completion rates for vaccinations may reflect traveler characteristics, such as age and comorbidities, that affect vaccine safety; logistic factors including cost and visit timing before travel; and knowledge/attitudes about disease risk, adverse reactions, and vaccine efficacy. 10, 11, 28 Low vaccination uptake, such as for polio among travelers to Nigeria, may also reflect missed documentation of prior immunization (or perception that repeated vaccination is unnecessary). Accessing previous vaccination information may be particularly difficult for travelers born outside the United States. Guidelines state that physicians should administer polio vaccinations to travelers to selected countries when vaccination status is unknown. 29 Individualized discussions between physician and traveler regarding cost, risks, and benefits are needed to inform vaccination decision making and ensure that travelers are protected adequately. 30, 31 The VFR travelers made up a substantial portion of travelers in this study. Our results can be used to improve travel advice to VFR travelers. Many VFR travelers were children; clinics that see many VFR travelers need to be prepared to provide pretravel consultations to children as well as adults. The VFR travelers were often seen within 2 weeks of departure; physicians should be familiar with accelerated schedules for vaccines or recommend ways for travelers to obtain their next dose of a vaccine series on return from this trip but before the next. More VFR travelers spoke a language other than English or were born outside the United States, suggesting possible lack of familiarity with travel medicine as a 32 are in a position to provide to primary care clinicians information and education targeted toward appropriate traveler populations. Communities with many VFR travelers may need to use innovative community-based services (radio programs, church or school announcements, partnering with agencies working with immigrants) to inform VFR travelers about travel medicine services and where they can obtain them. 33 Three major strengths of this study are the large sample size, study period covering more than 2 full years of pretravel visits, and diversity of travelers seen in the BATMN clinics. Limitations include focus on travelers from just one metropolitan area in the United States; missing responses for certain key variables, including purpose of trip and trip duration; inability to analyze malaria chemoprophylaxis based on specific regions within a country; lack of data on reasons vaccines were not administered (eg, refusals due to unwillingness to pay); gaps in documentation on counseling for certain topics; and variations in practices of travel medicine health care professionals at the 5 BATMN clinics. The differences in practice may have been influenced by level of experience and whether the physicians at our sites had been certified, because these factors have been associated with better knowledge and practices. 32 Because our data were collected from 2008 to 2010, they may not reflect current practices. Nevertheless, our findings are strikingly similar to those of Global TravEpiNet, which evaluated travelers from 18 travel clinics across the United States and found a mean age of 35 years (range, 1 month to 94 years), 54% female, median travel duration of 14 days, and pretravel consultation occurring 24 days before departure. 10 Despite these similarities between the national cohort of travelers from Global TravEpiNet and BATMN clinics, our data highlight the variation that can occur among travel clinics and emphasize the need to address these variations in clinical practice.
CONCLUSION
This study revealed major differences in travelers and trip characteristics across travel clinics in the same city. Understanding the profile of the travelers at a facility can improve understanding of a clinic population's travelassociated risks. Travel medicine specialists can use these characteristics to optimize referrals to their travel clinics, incorporate cultural awareness into their counseling approaches, target travel medicine education of clinicians and trainees, make appropriate vaccines available, and educate patients on when to seek advice about travel.
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